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(57) Abstract 


An article of clothing and the method of making the same which will allow water vapor due to perspiration to transpire through the 
article but will prevent liquid water from extcnial sources from reaching the wearer's extremity. One fonn of Uic article of the invention 
comprises a sock which is of a three-ply construction widi tbt inside (20) and outside (22) plies bcmg kmi and the mtermediate ply (12) 
being made from a stretch and lemm polyurcUianc film. Another form of the mandrel comprises a glove which is of a similar ihrce-ply 
construction. 
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Method of Making Waterproof, Breathable Articles of Apparel 


BACKGROUND OF THE INVENTION 

5 

1 . Field of the Invention 

The present invention relates generally to articles of apparel. More particularly, the 
invention concerns articles of apparel used to cover the wearer s extremities such as an im- 
proved, waterproof sock that will permit perspiration to transpire through the sock, but will keep 
10 water from external sources away from the wearer s foot. 

2. Description of the Prior Art 

Various attempts have been made in the past to produce breathable, waterproof articles 
of apparel such as gloves and socks that will keep the wearer s hands and feet dry and at the 

15 same time permit perspiration to transpire through the article. Materials which will accomplish 
this desired function have been known for sometime. For example. U.S. Patent No. 3.953,566 
discloses a method of making an expanded polytetrafluoroethylene (PTFE) that possesses the 
properties of being both breathable and waterp«)of. An improvement of this material is 
described in U.S. Patent No. 4.194,041. While both of these materials have been used in the 

20 construction of footwear, tiiey exhibit the drawback that they have limited stretchability . thereby 
making them less than ideally suited for construction of footwear such as socks. In addition, 
such footwear typically has sewn seems and tapes which make it bulky and uncomfortable. 

In an apparent attempt to overcome the problems discussed in the preceding paragraph, 
a multi-component sock type article was suggested. This article, which is described in U.S. 

25 Patent No. 4.819.447 issued to Pacanowsky. et al.. comprises a waterproof, nonelaslic, 
non-stretch sole component, a non-stretch calf component and a vamp component attached to the 

sole and calf components. 

As will be better appreciated from the discussion which follows, the footwear article of 
the present invention provides, for the first lime, footwear such as socks construction which 
30 exhibit xhe comfort and stretchability of a traditional type of spon sock and at the same time are 
both bieathable and completely waterproof. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to provide comfortable articles of apparel and the 
method of making the same which will allow water vapor due to perspiration to transpire 
5 through the article but will prevent water from external sources from reaching the wearer's 
extremities. 

A panicular object of the invention is to provide a footwear anicle of the aforementioned 
character which fits well, is pliant and is durable in use. 

Another object of the invention is to provide an article such as a glove or sock in which 
10 water vapor from perspiration can be transmitted from inside to outside so that the natural 
evaporative cooling effect can be achieved. 

Another object of the invention is to provide a method of making anicles of the character 
described in the preceding paragraphs which is simple and straight forward, does not require the 
use of complicated equipment such as sewing and seaming equipment and can be performed by 
15 unskilled workmen with a minimum of training. 

A particular object of the invention is to provide a sock as described in the preceding 
paragraphs which is of simple construction and is easy to manufacture. 

In its preferred fonn, the footwear article of the invention comprises a sock which is of 
three-ply construction with the inside and outside plies being knit and the intermediate ply being 
20 made from an elastomeric polyurethane film. The three-plies are uniquely bonded together using 
a pliant, waterproof adhesive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 Figure 1 is a side-elevational view illustrating the method of making the footwear article 

of the invention and showing the components of the article in position over a foot-shaped planar 
mandrel. 

Figure 2 is an enlarged cross-sectional view taken along lines 2-2 of Figure I , 
Figure 3 is a side-elevational view of one form of the footwear article of the invention. 
30 Figure 4 is an enlarged cross-sectional view taken along lines 4-4 of Figure 3. 

Figure 5 is a top plan view illustrating the method of making a glove article of the 
invention and showing the components of the article in position over a hand-shaped planar 
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maodrel. 

Figure 6 is a enlarged, cross-sectional view taken along lines 6-6 of Figure 5. 
Figure 7 is an enlarged cross-sectional view taken along lines 7-7 of Figure 5. 

5 DETAILED DESCRIPTION OF THE INVENTION 

In the description which follows: 

The term "breathable" means the ability of an article to transport interior moisture vapor 

to the external environment. 
10 As used herein, the term "waterproof means the ability of an article to substantially 

prevent liquid water from external sources from reaching the interior of the article. 

Similarly, the tenii "fabric" as used herein means a material made by weaving, knitting, 
or felting, fibers. 

The tenn "sock" as used herein means a short, close-fitting covering for the foot and 
15 lower leg constnicted from any suitable material such as namral and synthetic fibers. 

Referring to the drawings. Figures 3 and 4 show one fonn of the clothing article of the 
presem invention. The article here comprises a sock constmction including a thin, pliant bladder 
12 constnicted from a waterproof, breathable material, such as polyurethane sheet. Bladder 12 
includes a foot portion 14 having an outer surface 16 and an inner surface 18. Bladder 12 has 
20 the unique capability of generally confonning to the contours of the human foot so that it can 
be comfortably worn inside a boot or shoe. 

Bonded to the inner surface 18 of the bladder is a light-weight covering member such as 
a fabric inner sock 20 of standard construction which is preferably made from knitted namral 
or synthetic fibers. 

25 The article of the invention shown in Figure 3 also includes an outer sock 22 which is 

bonded to the outer surface of bladder 12. Outer sock 22 can also be constnicted from filament 
or spun yanis. The outer sock can also be constnicted from namral fibers: such as wool fibers, 
or from a variety of synthetic fibers such as polyester nylon and combinations thereof. 

Inner and outer socks 20 and 22 are preferably bonded to bladder 12 by means of a 

30 waterprt)of. heat activated adhesive. A water-borne urethane heat activated, two stage fluid 
adhesive sold by Stahl U.S.A. of Peabody, Massachusetts, under the designation UE-41742 has 
proved satisfactory for this purpose. Other adhesives can. of course, also be used, including 
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breathable adhesives. In any event, the adhesive should be selected and applied in a manner that 
the breathability of the footwear is not destroyed or substantially reduced. 

For certain applications the footwear article of the invention can be constructed by 
bonding to the bladder only a single inner or outer sock. This two, rather than three-ply 
5 construction, can be used in a number of applications in which the three or more ply 
constructions are too bulky or too expensive. 

Considering now the method of the invention, the first step involved in the construction 
of the waterproof breathable bladder. In one form of the method of the invention this is 
accomplished by overlaying two thin sheets of thermo plastic material of a character that will 

10 prevent penetration of liquid water while ai the same time permitting free passage of moisture 
vapor such as perspiration. This material can be a polyurethane sometimes described as 
thermoplastic urethane. A suitable materia! of this type is sold by Fabrite Laminating Corp. of 
Woodridge, New Jersey. Other suitable materials include elastomers made from polyesters, 
poiyamides. cellulose derivatives, poly aery lie acid and its holologs, namral or synthetic rubber 

15 with hydrophilic impurities, copolyozamides, polyureas, polyelectrolytes. polyphosphates, 
polyvinylamide, polyvinlacohol, polyether, and copolymers thereof, polythioeiher, 
polythioether-polyether, copolyepichlorohydrin-ether, polysulphosphates, copolyester-ether and 
derivatives or mixtures thereof. 

The next step in the method of one form of the invention is to define on the sheets of 

20 material a line circumscribing the boundary of the bladder. This done, the sheets of material 
are heated along the boundary line to a temperature sufficient to sealably bond the sheets 
together along the boundary line. 

The heating-fusion step can be accomplished in several ways well known to those skilled 
in the art. including using a healed wire or die having the shape of the bladder-boundary. 

25 Healing can also be accomplished through the use of well-known radio frequency and ultrasonic 
welding techniques. 

One technique which has proven to be satisfactory in making the footwear of the 
invention, involves the use of a heated platen press embodying a die having the shape of the 
outer boundary of the bladders. The die is electrically heated to about 500 degrees Fahrenheit. 
30 One of the cooperating platens of the platen press is maintained at room temperamre and, is 
lined with a flexible fabric such as felt. The two sheets of the bladder material, such as 
polyurethane film, are placed between two sheets of polytetrafluoroethylene coated fiber glass 
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10 


15 


sheets which act as separator material and also allow the heat from the die to penetrate to the 
film. Appropriate heating of the dies causes the sheets of bladder material to be effectively 
welded, or sealably joined together along the boundary line to make the sock-shaped bladder. 
After the welding process, the excess material outside the bladder boundary is manually stripped 
away and the bladder is removed from the platen press. 

As illustrated in Figures 1 and 2 of the drawings, the next step in the process of the 
invention is to place the first covering member, or inner sock 20 over a generally foot-shaped, 
approximately l/8th inch thick, generally planar mandrel 27. Sock 20. which has inner and 
outer surfaces 20a and 20b is placed over the mandrel so that imier surface 20a thereof is 
disposed in engagement with the faces 27a of mandrel 27. As previously discussed, sock 20 can 
be constructed from a variety of materials. However, a sock which is made by Wigwam Mills. 
Inc. of Sheboygan. Wisconsin special knit pattern of its standard BK-1188 has proven 
satisfactory. An alternate inner sock, also made by Wigwam, is intended to impart cold weather 
comfort to the waterproof footwear article of the present invemion depending on the climate 
encountered. For cold weather comfon. the inner sock can be made utilizing THERMAX" made 
by E. I. duPom de Nemours and Co. of Wilmington. Delaware. For warm weather comfort the 
imier sock can be made utilizing COOLMAX" made by duPom. The yam used in this 
alternative sock, is a high bulk insulative blend comprising acrylic, wool and nylon fibers. 

After sock 20 has been placed over mandrel 27 and smoothed out so that its inner surface 
is in close engagemem with the faces of the mandrel 27. a light coating 30 of the Stahl 
UE-41742 adhesive is applied to the exposed surface of sock 20. The adhesive can be applied 
to sock 20 by spraying, rolling, painting or in any other customary way. 

After the adhesive applied to sock 20 has dried, bladder 12 is carefully placed over the 
assemblage of sock 20 and mandrel 27 and is smoothed so that the inner surface of the bladder 
25 is in close engagement with the adhesive coated sock 20. 

Either before or after emplacemem of the bladder over the mandrel, second covering 
member or sock 22 is emplaced over another mandrel 27 and appropriately smoothed out. The 
exposed or second surface of sock 22 is then coated with a layer 32 of the Stahl UE-41742 
adhesive and the adhesive is allowed to dry. The second sock is then removed from the 
mandrel, mrned inside out and placed over bladder 12 which is mounted on the first mandrel 
27 over first sock 20. With this arrangement, the adhesive coated second side of sock 22 is in 
engagement with the exposed surface of bladder 12. 


20 


30 
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It is to be noted that the proper application of the adhesive to the inner and outer socks 
is critical to the success of the manufacturing process, since, when completed, the sock must be 
both breathable and waterproof and it must withstand laundering and physical abuse while being 
worn. 

5 The Stahl adhesive is a two-stage adhesive. It is applied in a water solution and then 

dried. After the adhesive has been applied and dried, it can be safely handled, stored, and 
manipulated. It is activated by applying heat and pressure, and when elevated to about 300 
degrees F it becomes permanently set and chemical cross linking occurs. 

The adhesive can also be applied to the bladder material. When this approach is 

10 followed, the adhesive can be applied by spraying, brushing, rolling or any other suitable means. 
A panicular method which has proven satisfactory involves the use of an adhesive consisting of 
a mixmre of 100 pans of Solucoto*^ 1024-5C material and 6.5 parts of Spenbond*^ 651, Solucoto*^ 
is sold by Soluo Chemical Co., Inc. of West Warwick, Rhode Island and Spenbond*^ is sold by 
Reichold Chemicals. Inc. of Pensacola, Florida. When this adhesive is used, it is applied to the 

15 bladder of a dot matrix by spraying the adhesive through a perforated mylar film mask to form 
a multiplicity of dots of adhesive on the bladder surfaces. 

When the adhesive is applied to the bladder, the adhesive is first applied to the outer 
surface of the bladder in the manner described to form a coated bladder. Next, the outer sock 
is placed over the bladder to form a subassembly. The subassembly is then mmed inside out 

20 to expose the non-coated side of the bladder. A thin coat of adhesive is then applied to this sur- 
face, preferably in a dot matrix, and the inside sock, which has been turned inside out, is placed 
over the subassembly to form a precursor article. 

It is to be understood that various adhesives, including waterproof breathable adhesives 
can be applied to the bladder in a number of ways well known to those skilled in the an. 

25 However, as previously mentioned, the adhesive should not detrimentally effect the free 
breathabiliiy of the tinished article. 

The precursor assembly comprising the bonded together first adhesive coated sock 20, 
the bladder 12 and the second adhesive coated sock 22 is then heated and compressed in the 
direction of the arrows 34 in Figure 2 to form the finished article. This step is accomplished 

30 by placing the mandrel, upon which the precursor assembly is mounted, between two platens 
which can be controllably heated and urged together. More particularly, the platens are 
preferably electrically heated to a temperature of between about 280 and 310 degrees Fahrenheit 
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and are controllably moved into pressural engagement with the precursor assembly by any type 
of hydraulically acmated pressure imparting assembly of a character well known to those skilled 
in the art. During this temperamre-pressure step the polymer of the adhesive is cross 
linked making a permanent, waterproof bond of inner sock 20 to outside of the bladder and the 

5 outer sock 22 to the other side of the bladder. The minimum temperamre required to activate 
the Stahl adhesive is about 280 degrees F. That temperamre must be exceeded with the 
corresponding appropriate dwell time to cross link the adhesive polymer. Other adhesives may. 
of course, require that a different pressure temperamre regime be followed. 

Tne precursor assembly is then removed from the press and allowed to cool thoroughly 

10 prior to doffing the completed waterproof footwear article from the mandrel. 

When removed from the mandrel, the footwear article is generally planar in shape. 
However, upon inserting the foot into the open cuff of the article, the foot engaging portion of 
the sock will neatly and smoothly conform to the shape of the wearer's foot. 

It is to be understood that the method of the invention can be used to produce various 

15 articles of clothing such as socks and gloves. Such articles can be made in various sizes and 
design configurations to fit a wide variety of users. 

Referring next to Figures 5 through 7 of the drawings, an alternate form of the clothing 
article of the present invention is there illustrated. The article here comprises a glove con- 
struction including a thin, pliam bladder 42 constructed from a waterproof, breathable material, 

20 such as polyurethane sheet. Bladder 42 includes a hand portion 44 having an outer surface 46 
and an imier surface 48 (Figure 6). Bladder 42 is of similar construction to previously described 
sock bladder 12. but in this case has the unique capability of generally conforming to the 
contours of the human hand so that it can be comfortably worn in the same manner as 
conventional dress or work gloves. 

25 Bonded to the inner surface 48 of the bladder is a lightweight, generally hand-shaped 

covering member such as a fabric iraier layer 50 of standard construction which is preferably 
made from knitted namral or synthetic fibers such as nylon and various types of polyesters. The 
glove article of the invemion shown in Figures 5. 6. and 7 also include a hand-shaped outer 
layer 52 constnicted of similar materials, which is bonded to the outer surface of the bladder. 

30 The choice of materials for constmcting imier and outer layers 50 and 52 is quite important to 
the character of the final assembly. For example, elasticity is very imponam for the reason that 
the fabric layers must be stretched over the assembly fonns. Therefore, the namre of the 
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Stitches in a knit fabric must be such that the fabric will stretch as the yams adjust one against 
the other. 

To impart the stretch quality desired to make a glove conform to a variety of differing 
peoples' hand, both a stretch and return characteristic in the fiber layers is also desirable. For 
5 this reason, fabrics which incorporate an elastic fiber such as fiber produced by duPont and sold 
under the name and style "LYCRA" have proven desirable panicularly for use in construction 
of the outer layer 52. For certain end product applications, fabric layers embodying LYCRA 
brand fibers are suitable for use in constructing both the inner and outer fabric layers 50 and 52. 
Knitting of the fabric layers 50 and 52 can be accomplished in various ways. For 

10 example, the knitting can be accomplished on a flat bed knitting machine of a character well 
known to those skilled in the art. The product of these machines is a glove which is seamless, 
and will conform to the hand easily because it has great stretch and resiliency. However, in the 
method of this latest form of the invention wherein the bladder is fitted over the inner knit 
component, which is, in turn, fitted over the mandrel, followed by the emplacement of the outer 

15 knit component of the bladder tends to diminish the stretch and remm capability of the knitted 
fabric layers.. Accordingly, the addition of elastic fibers such as LYCRA brand fibers, to the 
knitting yards, is particularly desirable when the fabric gloves are constructed using flat-bed 
knitting machines. 

Another method of fabrication of the fabric glove components for use in the method of 
20 the invention can be accomplished using the so-called "cut & sew" method. In this technique, 
the fabric is first woven or knit as a flat sheet or roll of material. The sheet is then cut into 
pieces in an appropriate shape to be sewn together to form a glove. Using this method, an 
extensive array of fibers can be used. As before, the stretch and return characteristics of the 
fabric can be enhanced by incorporating the duPont LYCRA brand fibers in the knitting or 
25 weaving process. 

Hand and glove shaped inner and outer layers 50 and 52 are preferably bonded to bladder 
42 by means of a waterproof, heat activated adhesive "A". As before, a water-borne urethane 
heat activated, two-stage fluid adhesive sold by Stahl U.S.A. of Peabody, Massachusetts under 
the designation of UE-41742 has proved satisfactory for this purpose. Other adhesives can, of 
30 course, also be used, including breathable adhesives. In any event, the adhesive should be 
selected and applied in a manner that the breathabiliiy of the article is not destroyed or sub- 
stantially reduced. 
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10 


For certain applications, the glove or handwear article of the invention can be constructed 
by bonding to the bladder only a single inner or outer fabric, glove shaped member. This two 
rather than three-ply construction, can be used in a number of applications in which the three 
or more ply constructions are too bulky or too expensive. 

Considering now the method of this latest form of the invention, the first step involved 
in the construction of the waterproof breathable glove is accomplished by overlaying two thin 
sheets of thermo plastic material of a character that will prevent penetration of liquid water while 
at the same time permitting free passage of moisture vapor such as perspiration. This material 
can be a polyurethane sometimes described as thermoplastic urethane. A suitable material of 
this type is sold by Fabrite Laminating Corp. of Woodridge. New Jersey. Other suitable mate- 
rials include elastomers made from polyesters, polyamides. cellulose derivatives, polyacrylic acid 
and its holologs. namral or synthetic rubber with hydrophilic impurities, copolyozamides, 
polyuteas, polyelectrolytes, polyphosphates, polyvinylamide. polyvinlacohol. polyetiier. and 
copolymers thereof, polythioether. polythioether-polyether. copolyepichlorohydrin-ether, poly- 
15 sulphosphates, copolyester-ether and derivatives or mixnires thereof. 

The next step in the method of this latest form of the invention is to define on the sheets 
of material a line circumscribing the boundary of the bladder. This done, the sheets of material 
are heated along the boundary line to a temperamre sufficient to sealably bond the sheets 
together along the boundary line. 
20 As in the earlier described method of the invention, the heating-hision step can be 

accomplished in several ways well known to those skilled in the art. including using a heated 
wire or die having the shape of the bladder-boundary. Heating can also be accomplished 
through the use of well-known radio frequency and ultrasonic welding techniques. 

The technique that has proven most satisfactory for making the glove article of the 
25 invention, involves the use of a heated platen press similar to that previously described herein 
which embodies a die having the shape of the outer boundary of the generally hand shaped 
bladder. The die is electrically heated to about 500 degrees Fahrenheit. As before, one of the 
cooperating platens of the platen press is maintained at room temperamre and, is lined with a 
flexible fabric such as felt. The two sheets of the bladder material, such as polyurethane film, 
30 are placed between two sheets of polytetrafluoroethylene coated fiber glass sheets which act as 
separator material and also allow the heat from the die to penetrate to the film. Appropriate 
heating of the dies causes the sheets of bladder material to be effectively welded, or sealably 
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joined together along the boundary line to make the gcMrally hand-shaped bladder. After the 
welding process, the excess material outside the bladder boundary is manually stripped away and 
the bladder is removed from the platen press. 

As illustrated in Figures 5, 6 and 7 of the drawings, the next step in the process of the 
invention is to place the first glove-like covering member, or inner layer 50 over a generally 
hand-shaped, approximately l/8th inch thick, generally planar mandrel 57. Inner layer 50, 
which has inner and outer siufaces 50a and 50b is placed over the mandrel so that iiuier surface 
50a is disposed in engagement with the faces 57a of mandrel 57. As previously discussed, 
member 20 can be constructed from a variety of natural and synthetic materials. For cold 
weather comfort, the inner member can be made utilizing the previously identified THERMAX*^ 
brand material made by E. I. duPont de Nemours and Co. of Wilmington, Delaware. For warm 
weather comfort the inner member can be made utilizing COOLMAX*^ brand material made by 
duPont. 

After inner layer 50 has been placed over mandrel 57 in the manner shown in Figure 5, 
a light coaling A-1 of the Stahl UE-41742 adhesive is applied to the exposed inner layer 50. 
As before, adhesive can be applied to the inner layer 50 by spraying, rolling, painting or in any 
other customary way. 

After the adhesive applied to inner layer 50 has dried, bladder 42 is carefully placed over 
the assemblage of inner layer 50 and mandrel 57 and is smoothed so that the inner surface of 
the bladder is in close engagement with the adhesive coated glove-like member or liner 50. 

Either before or after emplacement of the bladder over the mandrel, outer layer 52 is 
coated in the manner previously described with a layer of the Stahl UE-41742 adhesive and the 
adhesive is allowed to dry. Outer layer 52 is then turned inside out and placed over bladder 42 
which is positioned on the mandrel 57 in an overlaying relationship with inner layer 50. With 
this arrangement, the adhesive coated second side of outer layer 52 is in engagement with the 
exposed surface of bladder 42 in the manner shown in Figures 6 and 7. 

As before the Stahl adhesive is activated by applying heat and pressure, and when 
elevated to about 300 degrees F it becomes permanently set and chemical cross linking occurs. 
In the manner previously described in connection with the mediod of the invention for making 
footwear, the adhesive can also be applied to the generally hand-shaped bladder material. 

The precursor assembly comprising the bonded together inner layer 50, the bladder 42 
and outer layer 52 is then heated and compressed in the direction of the arrows 64 in Figure 6 
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to form the finished article. This step is accomplished by placing the mandrel, upon which the 
precursor assembly is mounted, between two platens which can be controllable heated and urged 
together. Once again, the platens are preferably electrically heated to a temperamre of between 
about 280 and 310 degrees Fahrenheit and are controllable moved into pressural engagement 

5 with the precursor assembly by any type of hydiaulically actuated pressure impaning assembly 
of a character well known to those skilled in the art. During this temperature-pressure step the 
polymer of the adhesive is cross linked making a pennanent, waterproof bond of inner member 
50 to outside of the bladder and the outer member 52 to the other side of the bladder. The 
minimum temperamre required to activate the Stahl adhesive is about 280 degrees F. That 

10 temperamre must be exceeded with the corresponding appropriate dwell time to cross link the 
adhesive polymer. Other adhesives may. of course, require that a different pressure temperature 
regime be followed. 

The precursor assembly is then removed from the press and allowed to cool thoroughly 
prior to doffing the completed waterproof glove from the mandrel. 
15 When removed from the mandrel, the glove is generally planar in shape. However, upon 

inserting the hand into the open cuff of the article, the glove body will neatly and smootfily 
conform to the shape of the wearer's hand. 

While differem mandrels can be used to produce right and left hand waterproof, 
breathable gloves, a single mandrel of the character shown in Figure 5 can be used to produce 
20 a glove that is ambidextrous. That is, two identical gloves will make a pair either of which can 
be worn on either the right or left hand. 

Having now described the invention in detail in accordance with the requirements of the 
patent stamies. those skilled in this art will have no difficulty in making changes and modifi- 
cations in the individual parts or their relative assembly in order to meet specific requirements 
25 or conditions. Such changes and modifications may be made without departing from the scope 
and spirit of the invention, as set forth in the following claims. 
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WHAT IS CLAIMED IS: 

1. A method of making a waterproof glove comprising the steps of: 

(a) forming a waterproof, breathable material into a stretchable bladder 
5 having an open cuff portion and a continuous hand receiving portion having the general shape 

of the wearer's hand including a coittinuous outer surface and a continuous inner surface 
generally conformable to the contours of the wearer's hand: and 

(b) bonding a first generally hand-shaped covering member to said 
imier surface of said hand receiving portion of said bladder to form a subassembly portion of 

10 said article, said first generally hand-shaped covering member being made from a yam 
comprising elastic fibers. 

2. A method as defined in Claim 1 including the further step of bonding a 
second generally hand-shaped covering member to said outer surface of said hand receiving 

15 portion of said bladder to form a precursor article. 

3. A method as defined in Claim 2 in which said first generally hand-shaped 
covering member is bonded to said inner surface of said hand receiving portion of said bladder 
by applying a multiplicity of particles of waterproof adhesives to said waterproof, breathable 

20 material in a dot matrix form. 

4. A method as defined in Claim 3 including the further steps of heating and 
compressing said precursor article. 

25 5. A method of making a waterproof glove constructed of an inner fabric 

member, an outer fabric member and an intermediate pliant, waterproof, breathable bladder 
having a continuous hand-receiving portion in the general shape of the wearer's hand and having 
a continuous inner and outer surface, said method comprising the steps of: 

(a) applying a multiplicity of heat activated adhesive panicles to said 
30 bladder to form a coated bladder; 

(b) placing said coated bladder over said inner fabric member to form 

a subassembly; 
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10 


15 


(c) placing said coated outer fabric member over said subassembly to 

form a precursor article; and 

(d) heating said precursor article to a temperature sufficient to activate 
said particles of heat activated adhesive, whereby said inner and outer members will be adhe- 
sively bonded to the continuous inner and outer surfaces of the bladder. 

6. A method as defined in Claim 5 in which said precursor article is 
compressed during said heating step in a manner to urge said inner and outer members into close 
proximity with said bladder. 

7 A method as defined in Claim 5 in which said adhesive panicles comprise 
urethane polymer and in which said assembly is heated to a temperanire sufficient to cross link 
said urethane polymer. 

8. A method as defined in Claim 5 in which at least one of said first and 
second fabric members comprises yams made of symhetic fibers and elastic fibers. 


9. An article of apparel used to cover a wearer's hand comprising: 

(a) a pliant, generally extremity-shaped hollow bladder constructed 
20 from a waterproof, breathable material, said bladder including as a part thereof, a continuous 

hand covering ponion for substantially enclosing therewithin the user s hand including a 
cominuous outer surface and a cominuous inner surface generally conforming to the user s hand; 
and 

(b) a generally hand-shaped covering member having a continuous 
25 surface attached directly to one of said cominuous inner and outer surfaces of said bladder along 

a substantial portion thereof by means of a multiplicity of particles of adhesive provided on said 
bladder. 

10. An article of apparel used to cover a wearer s hand comprising: 
30 (a) a pliam. generally extremity-shaped hollow bladder constructed 

from a waterproof, breathable material, said bladder including as a pan thereof, a cominuous 
hand covering portion for substantially enclosing iherewidiin the user's hand including a 
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continuous outer surface and a continuous inner surface generally conforming to the user's hand; 

(b) a first generally hand-shaped covering member constructed from 
a yam comprising elastic fibers and having a continuous surface attached directly to said 
continuous inner surface of said bladder along a substantial portion thereof: and 

(c) a second generally hand-shaped covering member constructed from 
a yam comprising elastic fibers and having a continuous surface attached directly to said 
continuous outer surface of said bladder along a substantial portion thereof. 
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